The latest breakthrough in our understanding of posttranscriptional gene regulation is undoubtedly the discovery of microRNAs (miRNAs). Current evidence suggests that miRNA genes are first expressed as long primary transcripts (pri-miRNAs) which undergo nuclear processing by the enzyme Drosha into hairpin precursors (pre-miRNAs A recent study has shown that miR-134, a brain-specific microRNA, is present in dendrites where it represses the local synthesis of the protein kinase LimK1; this is a novel form of translational regulation in dendrites and may have important physiological implications.
miRNA Functions in Dendrites
The new study by Schratt et al. [7] clearly demonstrates that miRNAs can affect protein synthesis in dendrites. First, a brain-specific miRNA, miR-134, was observed to localize in dendrites and synaptic sites. To search for the dendritic target of miR-134, they cleverly focused on a set of genes whose translation is reported to be induced by brain-derived neurotrophic factor (BDNF) [8] . These genes are likely to be dendritically translated, because BDNF is known to induce a form of synaptic plasticity that requires dendritic protein synthesis [9] . Amongst the BDNF-induced genes, LimK1 turned out to be a bona fide miR-134 target. Schratt et al. A stimulatory role of miRNPs in translation has never been reported, but early studies of mammalian Argonaute suggested that it could promote translation initiation, long before the discovery of miRNAs. Mammalian Argonaute was first characterized in the rabbit reticulocyte lysate as initiation factor co-eIF-2A [16] , which stabilizes the 40S preinitiation complex in the presence of mRNAs [17] . It was later renamed eIF2C, and cloned from the rabbit reticulocyte [18] . Rabbit eIF2C turns out to be 99% similar in sequence to human Argonaute 2. Since the discovery of Argonaute's role in the miRNA pathway, no study has reexamined its activity in the reticulocyte in vitro translation system, and it would be interesting to see if this activity is affected by miRNAs.
How Do miRNAs Enter Dendrites?
One of the most intriguing questions raised by the discovery of miRNAs in dendrites is how they actually get there. miRNAs in the cell always exist in the form of miRNPs, which are too large to reach distal dendrites by simple diffusion. It is not unreasonable to assume that there exists a mechanism to transport specific miRNAs into dendrites. Considering that miRNAs are short (~22 nucleotides) and bound to Argonaute, it is hard to envision that different miRNPs can be recognized by the transport machinery based on miRNA sequences. On the other hand, mRNAs known to localize to dendrites have been shown to possess dendritic targeting elements serving as 'zip-codes' [19] . It is conceivable that miRNPs can be co-transported to dendrites by binding to the dendrite-bound mRNAs.
Alternatively, pre-miRNAs (~70 nucleotide hairpins) might be selectively transported to dendrites, and locally processed by Dicer into miRNAs. It may be possible to include 'zip-code' sequences in the loop of such RNAs, but much less likely in the stem, because RNA duplex secondary structures are unfavorable for sequence recognition by proteins [20] . It is also possible that certain dendritic transport factors are deposited on pre-miRNAs during the nuclear processing step, directed by information encoded elsewhere in pri-miRNAs. If such transport factors remain bound during nuclear export of pre-miRNAs, they could be recognized by the dendritic transport machinery in the soma.
A third possibility is that primiRNAs are directly exported out of the nucleus, bypassing Drosha processing. pri-miRNAs could carry dendritic targeting elements just like mRNAs, and miRNAs could be locally generated in dendrites. There is currently no experimental evidence to support any of the aforementioned mechanisms, so much remains to be investigated.
Future Directions
The study by Schratt et al. The most striking difference between humans and other primates lies in the production abilities. Although non-human primates can engage in vocal tract filtering and produce acoustically complex structures, not unlike human vowels, they do not normally proceed to assemble them into larger, more complex strings [15] . Like other primates, humans produce a finite number of innately determined sound units, or 'phones', but they can
